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1/ 



[»3fcfil] *>^t (OSU) fc«ftnflO**y>7-^-y> 
(ONU) ^£#*#«i&tt£^LTK«$*^ OSUttft#l^tt 

#-M#8tglM # O N U t <D T 9 -fe * E M tt-T titfb 7 r >f £ ^ L -c»a £ 

*u Htrw b o s u ^ <b t«riB# o n u ^ot ^ <fc toib# ONu^f> m t a o 

^> »*#fi T ^ -fe ^ v X x A r , 
*53i-f £ S H«TIB#0 N U H*j-J6i-*«* A dl~ A dnOT ») 

t , mi a^«^5te 77^/^1 Tfe^-r & fc § $i mi e# onu ic^isf & 

A dl + A A ~ A dn+ A A jfete-^&ifcft^m U m&m&%i7 T 4 tz 

T -f LTfiaSIS *Lfc$fe* A ul~~ A unOJt «9 jfc*g-?§- £ (i|tf ffi^fll 

7 4 ^ZfrLXfc&Z flfzWLM Aul+ A A ~ Aun+A A 0± >) %m^^ 

|friB#ONU{i> miBT^-t^Erao^^r^^'bATJ-t^^Adl-Adn 
O»f(0WJSi-&T»)3fc«-§'*fetiafeSAdl+A A~Adn+A A <D*P<DHBt&T 

&3kt tt&S A ul - A unO * *>*frJ&*$- * ± 19 t tz f± m f B^#m?fc 

77^/^^lT±^Mf^tSt|tii!!t«Aul+AAO*^|!Dt^± 

WtZIXh 2*-hi, tlB#ONUW)!&t-5*77'f '*£%R3*l* n*°- 
«r^-r* TW>f *«KliI«f«T- (AWG) «TlB3fifflM*7r>f^t>A 
7J 1" £ A dl - A dnOT ^frfs^ * tz ii flu IB^-ft^ y t J s*frbXJ3-f&WL 
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^2 0 0 3- 1 5 1 5 3 9 ^ ^-v* : 

S A dl+ A A ~ A dn+ A A OT *9 T»|B*0 N U h fcflifc 

-x^* ^;^^>y (fsr) ojggfcf&fc-ra 

[fflf#£2] -b>^^f (OSU) i«»nfl^yl.7-?a-n 
(ONU) *«»««*«i6««r^LTEil$*L % 0 S U t $cS#S:53«£S 

s *u arc a o s u & h mib# onu^t^ itm^ x v*mm& o n u * & mis 

mfffiO S U it, Huffi#0 N U^T 0 *«**«riBT 0 31/8**7 r -f 
LTfS^-T 4 § iimiB^ON U A dl~ A dnOT 0 ?frfg-5§-£$t;K 

u m i ar o iHtm* x&iak-t sti atnri a# onu h wis 

A dl + A Ad-Adn+AAd ^T^Mf^t^IL, HU f 2T »9 
3Ufe7 r >f fctiffifBT 19 ^#m7E:7 r -Y /t^v*i*:h^*JKRLT»#?-*^ 
I££*r U *o|«E± mm&ft? r 4 **frLXm&2tLt:ittfk A ul~ A un© 
± 19 ^M^i fcfiffif5± 0 ^#31*7 T -Y A^^Ltfel? tLjfcjftft A ul + A A 
u-Aun+AAuOJiO 0 „ 

itufB^ONUte, lftfBr ^•bxE^OT«9*7 r'f/^k A^f-S^S A dl ~ 
^ dnO «f OitS-r*T0*OT 4 fetilfeS a dl+ A Ad ~Adn+AAd ©^©^j- 
&1-*T >? 3fcflre*£fl| U ^o#SE^<^MfB-h «9 SUB** 7 7 A^Lt 
-t 19 7fr@-^-&{5}£1-£ t § fi&ft A ul- A un©4»<WJ£-£-&± *9 ^-g^ 3 fc t± 
tWB_t 0 7 -f a^^UT± 19 t * Ji&ft A ul+ A A 
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# 



u ~Aun+AAu <D#V>Mfc1r2> _t \) Z*l?1fl±. *) it"7 7 >i '^&m+ 

r >f /t tWR± 0 ^Ht**7 r >r Afcftfc* 2 h t . IMB#0 

* «b a* 1- & a di - a dn«rF •} t ft immr ^m%%vr^i ^ h 

A^-f&^SAdl+A Ad -Adn+AAd *) 3M***tIB#ONUfcttJS-** 
Mc^jfeU luta±f) AWGfcffiffi#ONUfc#JE&"*- *_t*>3fe7 r>f Atf> 
^X*f*«[ftAul-AimO±»)3fe«^$fett&ftAuH-A Au ~~Aun+A Au 

Utrfesffim^ r -f A£fr$rr&#o n u fc:WJSi-«T 0 sfrM-oifcftfc a di 

, Ad2, ••, Adn"Cfe&fflm—fct Ltzt SK, *|T|B^#^7 r-f A^rfS^i- 

&#ONUJC*fX&i-&T03fc#-^O«R«:Adl+k, Ad2+k, Adn+ktL (k 
lil^±n*iOlt) „ 

TftfBSUiim^ r /^€«f^#ON U ^WJES-tAi \) ym^oy^gk* a ul 

, Au2, Aun-eftSWPB-^fcL/iti^ ffffB^#^7 r 4 **&mct 

*#ONUJCSti6-r*±0*«-9-O«[ft«rAul4k, Au2+k, Aun+k^i"* ( 
k »i 1 JBUiOS&fc) ■" 

intern 4 ] Sff^tS 3 £SB|ft<&3feafcS#£T * x A K£V>-C, 
Adn+i= Adi + FSRt Lfcfc § £ A dn+ifcftx.T A di U Aun+i= Aui + 
FSRh Lfz t £ K A\m+UZttz_X Auit^^, ( i tt 1 ~ k Offifc) 
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fries- o n u fc*tt&i-*3sm#«>T *) t ± 0 -^©steraiv* 

IrffiT «9 AWG tftit, T 0 Mm&Jt? r 4 'tfc*ttfrt*T $ Sffl^^S 

•Cflift* *Lfc»« A dl ~ A dnOT 0 bTty ttjtoWmTMM $ *ife*Jt 
Adl' ~Adn' OTOMf^*- h^K^^^U «fSB#ONU^Jt 

& x v± t) ^m&ft? r J /vzH&t h ± 19 h , ina# o n u 

fSn±^7 7^f /t^P> A^J-t^^S A ul~ A unOJi ^ A ul* ~ 

Aun' <7)±t)ytm^z*:ti^tifrWiu tm±)wa**m»*i±Ktm±i> ! * 
T^ytm^mmmowimxdi-Adnt^ffi&vfoMAdv ~Adn- ^ji** 

WttT* !K ± 9 *if<^ifflIOM A ul~ A unfc^P|»^C!>afe« A ul' - A un' 

mm&on u tmtiaffl^oT n ytm^vfam t ^mm<o± 0 ^##0^ 

lufB#ONU* 2 o<7)^# l~#k, #k+l ~#nK5HK 
T*);)fc^£2oo?fcK^Adl~-Adk. A dk+l~ A dn&C:frtt£ t # tc, ONU 
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^12 0 0 3- 1 5 1 5 3 9 ^ 

~~Adn£#J^T, ONU#k + l ~#n^^^LT^SAdk+l~Adn^#j«9 
^t^t LT&ftAdl- Adk^J^r, 
-h^^-f-^aoo^ft^Aul- Auk, Auk+l-AxmiZfrlftzt^^ ONU 
# l-#k^ffl^^tT?feftAul~Auk^tJJ9^r, ^#,^i:LT^«Auk + l 
-AunZmnmX. ONU#k + l ~#n^ffl^tLT^Auk + l-Aun^#JO 
^T, ^ff^£ LT$fcKAul~Auk&t!|}?i5T, 

-efffi £ tifzftLM. A dl~ A dk, A dk+1 ~ A dn<DT *) 3fc#-5§- bT") =?ffi%kfr18LmT? 
5*$*tfcjRJ|Adk+l- Adn, A dl~ A dk<7>T 0 h^K-^-Tti 

u 111 a# o n u Ktt&t z t *> * 7 r 4 * k x-h -r z n m <d mam*? 

J&iT Z> ± *) ft? r A ul~ A uk, A uk+1 — A unO± 0 

t^gAuk+i~Aun, Aui- Avk<D±y)jtm^r*zti?tifr®.L, mz±*)mm 

tm 0 S U ti , mi B# O N U -C_t i) ftm^ £ Z tz Z> O&g A ul - A un<7) 

t»K#ONU-T?±l)*ffl*t«i-*fcje>o*ftAul + A^u ~A 
un+ A. A u <D± *) ft-g-fflft* t'J7 U TtirlBT 0 iNt**7 7 -f *KMk 

Of 0 flWH** tVT^iUtSA ul- A uni fzli&ft A ul 

+ AAu~Aun+AAu <0±^)%m^rt Ltlf t-S^t^f A, 
flTB# ONU &T*9 £ -t *> ^^©iMB&WMBT 0 A W G <D 
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7>j-^n;^>y (fsr) mnmm&mfrMimw<DTt) 

[fjfMU 0] »^ 2 Ciet<OMS#l7 ^-b^ y X f A t:^V>t, 

Ttmosim, mu&0N\jx*±t)ifcm^z&j&^%fz®<7>$imAui- Aun^ 

-T^^^, mifi#0NUTJi0^#-^^^-t^^a6O^Aul+A Au ~A 
un+ A A u <£>_L 0 fit^fflft* t'J7 *«£ U #|BT 0 r >f 

tfHBaw#s#Mtss«ti, mter *9 awg & j; zfmz± «9 awg ican^T, ^ 

I2T *) %Lm&Jt7 r <i rtfr h Xt) £ *L& a dl~ A dn<7>T 0 1 A ul 

- A unO ± 19 m^mft* t'J7 fcfl* U HUlfiT *9 ^fcft? r ^ /^<b \t> $ 
*V*&SAdl + A Ad ~Adn+A Ad <DT *9 t ?&ft A ul+ A A u ~ A un4- 

aau <^-t'9^ffl^^';Ttc^-r^2^^s^^y' ) ';]x^t. mmwt 

« A ul- A un<7>± ij t'J7 £ TtufB^O N U fc*tJ6f* #- h fcfl**- 

*-h 0 li^ffift* t>J7AWG^ mifiT «9 AWGm§*ifc*T 0 

B«rtB± *) m^mit* * y rAWGms^i 19 y 7 1 

HtlB# ONUli, T *9 *flr*fc«W« $ *i£_h i) m^MJb* t'J7 

*± 0 * y T U «W A ul~ A un* fc*±«W A ul 

+ A Au ~Aun+A Au <9± *) ft#-5§-£; LT$Sflr*-*fl|j£-efca 

-t«tt5«ft#l7^-b^y^fA„ 

1 1 ] m*m 9 4 fci±ir*a 1 0 ^femo«s#mr * v 

^IS^ffl^Tc; y r 4 ^imct & # O N U %> T «9 * A dl 

> Ad2, Adn-eaWfflPH— 5EfcLfcfc§fc N UfB^flf^7T-f 'tfc-jSlfti- 
^#ONUJCM^^T>9^-^^S$rAdl + k, Ad2+k, Adn+ktL (k 
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m ?&m%dh 7 7>f/t ^fsm-r honu £ ± *> ^flt^M * a ui 

, A u2, — , A un-CStfiMPH— 56 k Ltz t § ^ tfflHHt**? r >f A£"fciRi- 

S^ONUHWJE&i-ii^^lMa-S-OlfeftSrAul+k, Au2+k, Aun+kti"^, ( 
k it 1 m±<DJBH:) 

> 

A dn+i = A di + F S R k L tz k § iZ A dn+i K>ftx.T A di k U A un+i = A ui + 
F S R <h Ltz t &KAvn+Uzftx.XXuikt& ( i lil-kOlt) 

ifcR A ul— - A un<7)± 0 M-^fflft* t'J7 ± tFtl A ul+k~ A 

un+ko± t) m*mit* * y r *%k$L-tz>^m±, wl& a ui~ a un+ko± d m^-m 

tfTfBT 0 ^fll^ft? T >f >^fc Ji«tf£ A ul~ A un+k<0± »> -V V T3&*j&© 

sus^-h «9 flr-s-juft* * y r awg£ i trr ^m&ity r 4 ^KMJB-r&^m 
m± -vv r a w g k > m«m± *) m^mih* tvr awg^s 

*t^«ft A ul- A duO_t 0 t'J7 k^m&t 9 «-5§-JB3fc* t'JTAW 

GT'^^tLfc^ftAul' -Aun* «±t)fTOty7M^- h^H^tL 

H&fBT «9 AWG T •? Sffl^3fe7 r 4 s^zftBirZT «9 Iffl^AWG 
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T«#&$ tititm a di~ a dnor o ytm^- tr*) awg titz®.& 

A dl' - A dn' OT*) £ # - h MB K ^ ti^tl&WHr & n m ^^tfi^^ 

itriB± «9 awg Kftx.t\ ±t)mmm3tyTj ^KttB-fz>±.*) mm&AWG 

id X V± 0 77^^' £ _t «9 AWG tlTlB# ONU^2t 

I&tUW7 7^ A^-f^^S A ul~- A un<7)± i) t$LM. A ul* ~~ 

Aun' 0±^^£^*L^;|vfr&U HtrfS_ti «9 IffilAWG Z tz&mm± V) 

^awg <7>nB-tz>#- h icx*i-^> n^o?fe^^i7 )v? t ttrnktz 

mrfS#ONU^2oo^# i~#k, #k+l ~#nK5^j\ 
T^^£2o<7)^J|i£Adl~Adk, A dk+1- A dn^53Wc § \Z y ONU 

# l-#ki:affl^t LT«ftAdl-Adk*«|»J^T, ^H^t LT&SAdk+l 
~Adn£#J«9iiT\ ONU#k+l ~# n lZ&m& t Ittft A dk+l~ A dn£#J 0 
ST. =pffi&b LT^SAdl- AdkZmVmx, 

± i 5^#-^^2O0?S^Aul~Auk, A uk+1 ~ XwiKfrlftz t # tc, ONU 

# l~#ki:SMt UT»ftAul-Auk*«OST. iHt^tLT&SAuk+l 
~~Aun£t!|i9i}T, ONU#k+l ~# n K^R^t LT«[ft A uk+l~ A unS:^ I) 
St, ^Hf^fc LT?fcgAul~Auk£#Jl9iST, 

*G± *9 + y 7 AWG Hft * t\ T <9 MM^y r J XKttlSt* 

*tfc?fcg A ul~ A uk, A uk+1 — A un<D± *) ^•f-ffl^^r -V V 7tff^± «9 

ft* * V T««#-e«ift$ *L7t»ft A uk+1 ~ A un, A ul~ A ukO_h «9 H-^JBft* 

mmr 19 awg tcftx.r, r 0 mmmyty r 4 *\zni&t*Ti) mm^m 

* <£ 0T !9 7r^/< * T 19 ?«X3*fc0 t , T «9 9UB*&&0 
•Cfl** tL^afeft A dl~ A dk, A dk+l~ A dntf>T «9 iiT^ ^m^#T* 
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^120 0 3-15 153 9 ^ 
* ftfcjfcft A dk+1 - A dn, A dl - A dkOT h K^*i-g**L 

& X CF_h ^flfifcft? t -T ^C*^ Z ± *) ^ffi&&WL&t „ Huffi#0 N U K# 
/S-t^iO^^T-f/^ibA^Ji-^^Aul- Auk. Auk+1- Aun<^±^5fe^ 
£$cftAuk+l~Aun, Aul~ A uk(7)± ^-^^-e-tt-rtL^L. TtiffE±^3iffi 

im^m 1 6 1 m$£ i ~it^ 1 5 ^ v^-ra^^fs^^^^mr ^ 

^moONUC gl/BTOftlr^ ^flfT*)**!^ 5lffl Ji ^li^is * tf^ 

[0001] 

^f^te. *>-*||g (OSU) h7-^a-7 h (ONU) 

[0 0 0 2] 

) o EHC^T. MS^lT^-b^y^fAli, -feV^^M (OSU) 50, 
II#I^it6 0, i3i«^^V-^-n (ONU) 7 0- 
1-7 Q-nfrhM&ZtL&o OSU 5 0 t$L&&Mft%mW: 6 0 t<7)&&Km 
»i, OSUfrh&ONXJ^<DTVftm^Ztem~?Z>Tt)ft7T'i /<1 d, #ON 

#ONU7 0-1-7 0-ni:^#m55-g|^S6 0 fctf>T*-fe;*E|BIIi, #0 
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NU^OT5*t»tftat*T0*7r'f;t2d-l-2d-n, #ONU* 
[0 0 0 3] 

OSU*?>ONU^T»)MtffitLTloo«ft«Ad £#J * 

ar, ONu^f,osu^±«fffflatioot«iAu (*Ad)£#j 
* * *^*t# o n u v) m x *> m *m+ • . * * , * * 

M»^ft2: LtT v^«EjRREHfr«HF (AWG) *«v**«*3*f. 
[0 0 0 4] 

OSU5 0«*S»«#5 1-1-5 #0NUl:aHlt4*Sff A 

d «««Adl-AdnOT0*«*taMtU TUWG5 2T«#1$^ 0 
±»)ifffiM+y7»4» (OCSM) 5 3li, #ONUi:ait*««ffA 

-tOWfl§#**yr«t, WDM*^5 4tII#t$ti, T^7r^f/n 
d?r^LT^«#m^l^g6 0^M$tL^, o 
[0 0 0 5] 

Sfi#l^f6 OOWDMtfT^G ll± % &S^Ad OT^mttft 
^Au 0±f)i^Mf'J7^tno Sfcfc^ T89AWG6 2«SAdl 
- A dnCDT 0 U ± *> m^Mit* tV7AWG63 fijfcR A ul~ A 

un^± V) mrmtt t'J7 o #ONU A dl - A dnOT 

^^-f-t^ftAui- kvuKomm^myt**? y na, wdm*^7 6 4- 1 ~ 

6 4 - n X^fL^fKmm «g#fi £ ^ T^77-f^2 dZfrl,XZtl*?tL 
*ftS-t£ONU7 0 - 1 ~7 0-n-\f£i££*i;E> o 
[0 0 0 6] 

ONU7 0-10*»5«S7 114. fi»S#LT*3t«*jidlOT9*«*fc 
«Aul©±9«*JB*#*yT*5HfcU MAdl©T0*fl|-9-t5MtU & 
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X$> Z o # O N U ^ jiHt $ tlfcifcft A ul - A untf) _t ^ ^g^l±ifcK#m#*t£& 
16 0<D±y) AWG6 5-CtS#t$)ii, ±^77^1 uHUOSU5 
0-vfc£t$*l, ±»9 AWG5 5r#m^l^tLT#ONUlC^1-^7fe^#|| 
5 1 - 1 - 5 1 - n ^^$^l^> 0 
[0 0 0 7] 

T^^^&ft^Ad (&RAdl~Adn) ± >ff -v'J 
TOMiAu ($£SAul~Aun) ii, H 1 4 K^rt «fc 9 id, (Ztzi* 

I^t6 0<?)Tt)AWG6 2, ± «9 Is^fflft* ^ V T AWG 6 3 t LX, F 

sr (7'j-7^^b;w>y*) mm<Dfc&*mmK&fr%ii-2>!$®.zis'DAw 

G^i^ T««-5§- Adl) t±l)ifffl^tVT (^lJ^(fAul) O 

^^Pg^r F S R Kf£5e t/i^lC{i|S| D^f— > \,zfr®.-f%> Z. ttfX% 2><DX\ 
lo^AWGT»Uo -<7)Ji^:ii, WDM^^ei, 6 4-1-64 

[0 0 0 8] 

t-^-c, osuso tWL-m&mftmmw: eo t <Dm<D&m&m ^ ? T -r 
m&£v?^m<vyf7T-(^zw.m.L^ osus otts#i^st6 oK^m 

[0 0 0 9] 

mi 5^ ~m^^-mt^^7-^<r>m^m^iro hik&^t, n^-r^ 

^fi8 1, 8 2li, Si*7 7^fA*8 3 £ £Tf^m%-7 7 4 8 4 ^Ltf 
^£*t& 0 f5^«8 1 OjfoB&SfcSB 8 5^t>^M$^5fe#^-{±3fe*y7 8 6 
- 1 T2#ttS*L x ^77^f^8 3*«t^fi3fc7T>r^8 4<D$L;fr&^L 
8 2 K^StU *X>fyf8 7- l-C>e<7>-7j (3Rffl^) 

tLT3fc^#sp8 8tc$#$*L* 0 M-xmiz-D^x i>mmx$>z 0 

[0 0 10] 

[##^:£m 1 1 



ffigE#2 004-3056814 
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J.Kani life, "A WDM-based optical access network for wide-area gigabit 
access services", IEEE Communication Magazine, vol.41, issue 2, S43-S48, 
February 2003 
[0 0 11] 

OSU5 0 fc«Lft#m^aill1ft6 0fc<^MO#SEW^v»r, HI 5K^i~ 

i&55t Lftv>fts#m#gt£i@6 oicibadftviie #&££4*o 

'Kg lw ft 0 x V^tA £#tf*aHfcte-* & e 
[0 0 12] 

*»Wti, ft&#fi5MiilSl::jte;*4 y^O»Wft«ig«ri&tnii-&vlfcft < 
, OSUtO^O#lEiorift^at^ui:^^MI#l7^-bX 

[0 0 13] 

[M * & tz #> ff) 

& Tf^-T -6ti{i#ONU Kttfc-f Z> ftg A dl 

~ A dn<7)T 0 Mft:tS#IL, ^m&%7 r >f M*r^LTfcai1-* § li# 
ONUlC^flSt-^^ftAdl+A A — A dn+ A A *) U glffi 

> ^-ommm^ty r >f /^^Itfel $ A ul~ A unOJi «9 *it-^* fcfi 
fMjfe7 7>f ^£^L-Of5j£$*Ltf:ftS A ul+ A A - Aun+A A 

SAdl- AdnO^WJSi-^T^Tfe^f 7ti±^«Adl+A A ~ Adn+A A 

5fc^Sr^-t-S # liftft A ul — A \m<7)*<DttfclT2>± *) 3frd-!§\ t tzii^ffi 
mft? 7 >f /<^Lt± «9 1tmttm$ktZ> t § tt&S A ul+ A A ~ A un+ A A 
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vjmm&wmftr?' (awg) mffim^T^/^A^-ra&SAdi 

- A dnOT 0 ifcfg-f-t tzii^m^y r J ^frh\t)-tZ>®Lm. Adl + AA~Adn 
+ A A <7)T 0 Mf*#ON U K:*fj£i-& h U #ONU izMB~f 2> 

%~7 r 4 stfrb XJ3-fZ>$i& A ul~ A un<7>Jt 0 fett«fe« A ul+ A A ~ A 

un+ A A <0_h 19 r ^KttJS-r & h i tzlt'fffiZklty 7 

± <7)tfti^A W G (7) 7 'J - ^ ^ h ;W > y (FSR) O^ifc^l" 
[0 0 14] 

A dl~ A dnOT 0 7frfg-5|-£$c;K#S U T 0 ^#^-7 r LTf^£1-& 
i: §(i#ONU^M)S-t^^ftAdl+A Ad ~Adn+A Ad <DT *) ytm^^S: 

#tu to mm^yty r^^ttzitrn ^mmyty r 4 ^<D^-rtifr*m&. l 
xmm-t&^&zm u fr-?± *) mm&yt7 r 4 lt^s tt/^s a ui 

~ A untf)_L i) zftm^r ttzli±t)^m&lfr7 r J ^ZjfL xmm $ tifzWLM A ul + 
AAu -Aun+AAu <D± 0 £^1" & Q #ONUIi, 

££ii&SAdH-A Ad ~Adn+AAd <D*<DttJB-f &T V Mm-%-*%:mL, 
o#fi|x ^<7)± 0 r ^ LT_L 0 3fe«-^«r«li-* § »±«£ A 

ul~Aun0^coMJS1-^>±0^f^ £fcfcU:0^^:7 7^£^LT_tl9 
3fcte-^**K3i-*-&fc£t±&£Aul+A Au ~Aun+A Au O^Ofcj-jfrt&i 0 * 

o mmmyty r^^tr*) ^m%%y r << snzmmz ti& 2#-v #onu 

^ (TO AWG) fc, iOmffl^^T-f^tJLO^^VT'f/^^^ 
2 * Q - h „ #0 N U * ± 0 *77^f fi%> n *°- h 
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^3fc"7 r -f A^i-^^S A dl~ A dnOT ») tz\±T *) ^Ht^ft? 7 

J^frhXti-t &?&gAdl+A Ad ~Adn+A Ad OTf)Mf^ONU^ 
Jfc-f Hc^&U iUWG^ONUWJSnilJ^T'fA^^A 

*-r^^Aul~AunO±l9^f#$^«SAuH-A Au ~ A un+ A A u <0± 

13 itm^r * ± 19 ^fflm^ y r. ^ / 1 * f Z ti ± 0 ^ntm^ 7r^f^ ^mjs-t a # - h 

[0 0 15] 

Adi, Ad2, ifax-WL&mm-fetLfztZK^m&ftyTj^z&m-? 

&&ONUKMB-tZ>T*)itm-%<DimZ Adl+k, Ad2+k, Adn+ktt (k 
liltolt) , Sffl^-77^^^f5^1-^#0NU^JSt-^»±^^-^ 
0&ft£Aul, Au2, A\mX^mmm-'mtLtzt^\ l Z, ff|^77^N* 
^^t-^#ONU^jSi-^±^«-^^S^Aul + k, Au2+k, Aun+k 
(k(±imJi^m> **£3) o Zfz, Adn+i=Adi + FSR£ Ltzt 
i^Adn+Hcftx-TAdit U A un+i= A ui + F S R t Lfc t £ iz a un+iKftx. 
X Xxxit LTfciv* (iJil-k?>3git »3fc£4) o 
[0 0 16] 

Ti9^-tO^Si:±l9 3feM^&S^5:v^c^Lv^ (|f^5) 0 
[0 0 17] 

T^&S A dl- A dnOT «9 tj^ ^#^&SIT^&£ 

Adl* -Adn* <DTt)ftm^*#- IHfclZ^ti^tl&tiLL, #ONUH*tiS-r 

^ T ^ 7 ^ '^ZXtS-th nm<V%L&Wm&y Olsttttffiz., _b *) AWG lz 
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tirtifrfau ± *) mmm&WL&t tz ii±: y) ^m^^ottB-t zx-v kx 
nm<v$LM%tftmy j^tt ^tx., t 19 ^-^^iaffl^o?^ a di~ a 

dn^^#^^SAdl' -Adn' ^H^^-C^ *K ± *9 M^Oiffi^<^t 
ftAul- Aunt^-^O^SAul' ~Aun' 7&^ft iut% #0 

[0 0 18] 

v>T. #ONU^2o« l~#k. #k+l ~#nK$3^j\ Tf)*i-f^2o 
O&^Adl-Adk, Adk+1~ Adn^^t^i: ONU#l-#ki:iM 
t LX%L& A dl~ A dk£#J *) =fmm t LXfoM A dk+1 ~ A dn£#J 19 ^ X. 

ONU#k+l ~# nizum^t LT^«Adk+l- A dn£f!l 19 ^T, iHt^t LT 
$c«Adl~ Adk£#J«9=liT, _t *9 2 oo&Sft A ul~ A uk, Auk+1~A 

unK^t/it ONU# l~#klcmffl^i:LT^Aul~Auk^#J«9^T 

> i^fci: tT^Auk+l~ Aun&^^T. ONU#k+l ~# n KSUB^ £ L 
T$c:RAuk+l~Aun&#J*)iT. t LT?&ft A ul~ A uk^:#J *9 it, T«9 
AWG Kttz.X , T 0 iUB^fc? r /MC^J-lSi-^T 0 Hffl^^^fe X ZTf «9 
^l»m^-7 r ^K#]&-*-&T *> > T *) m.m&fr$L&Xfr$L-£ ft 
tz ?£S A dl - A dk, A dk+1 ~ A dnOT 0 3frff ^ i: T *9 ^^m^^-e^fe £ *Lfc 
$cftAdk+l~ Adn, A dl~ A dkOT <9 Jtm^Ztf- YMBK^rti^ti&WLL, & 

> ±«9 AWGKftx.T, ±l9m9im^7T-f^^S-r^-h«9^ffl^^*5J: 
tT± «9 ^m&J£7 r ■< /IK MB-t & ± 19 ^Ht^&f? t , # O N U KMJS-r & ± 
*9 5fc*7 t 'f ;^<b A*i-^>^ft A ul~ A uk, A uk+l~ A un<7)± «9 3frft-5§-£$cR A 
uk+l~Aun, Aul- Auk<D±y)ytm^ : tfirfl^L, ±.*)Mm?k^®L%k*tz 
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[0 0 19] 

t> ^-0NUt?±f}^>|i^^^i-^^i6^SAuH-A Au ~ Aun+A Au O 

^rt'JT^^iU ftftAul- Aunt/cf«SAul + A Au ~ Aun+A Au ?>± 

•^ftSHrtHF ^9 AWG©7'J-^^ MH^>>? (FSR) OlMt L> ft 
S^fMSfOT 0 AWG ii. #0 N U &T *9 t ± t) 

* -v >; r £ ramc^ft-t hmwLx~%> & 0 

[0 0 2 0] 

£v>T. OSUti, &ONUX~±y)?fcm^*&$c.-fZ>tzit)<7)WL&Aul- AunO± 
#ONU-C±05fc^Sr^-t*feie)^«Aul+A Au ~ Aun+A Au 

wtm&mfrMmm*. awg&£zf±*) awgciidx.t, 

T mmmyty r << ^frbXti £ tt&ftS A dl~ A dnOT 0 7Erfff-f-£ftH A ul~ 
A un<7>± I? fl| -^m^ t'J7 UTO iHI^Tfc 7 7 * / A* S *L* ft 

SAdl + AAd ~ A dn+ A A d *) -f-tft* A ul+ A A u ~ Aun+A Au 

<o± i) m^myt* y 7 Kfrm-tz 2 iotstM7 fts a u i- a 

unO_h i) m^mit* tVTWNU K*ftS1-* > K5rft1-&_t O -M-fflft 
^r^ 1 ; 7 AWG by T U W G "C^ § ») ± 0 «f l*4r t V 

T AWG T^ft £ tltz&±. *9 te^ffl** tVTtH tl^tl&Wi L T#0 NUtC 

atjs-r *t «77^r ^izmm-tz nmvWL&mmity j^ft ^on 
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«Aul~ AunS/cfi&SAul+A Au - Aun+A Au V± 1) itm^r t LTjUMi" 
[0 0 2 1] 

- - t\ mm&fty r 4 z&mir&&o n u a t 0 

Adl, Ad2, XdnX-W.mmm-fctLtztZK, ff^7 7^A^If 
^^ONUWt &T«9 3frfS^>?&K& Adl+k, Ad2+k, -, Adn+k£L (k 

<7>$c«£Aul, Au2, *\m~?$i&mm-'fctLtzt£\ l Z, ff^77-f^ 
*fett-5#0NU^£t^±J3M^tI* Aul+k, Au2+k, Aun+k 
(kfiimJhO^it ifif^l 1) o i)fc, Adn+i= Adi + FSRtL/c 
t £ IC A dn+i Kftx-T A di h U A un+i= Aui+FSRtLfcfciHA un+ifcft 

itAuituu^ ( i t± 1 - k <Dmk, m^m 12) 0 
[0022] 

* fc, A ul~ A un<0_h *) t'J7 «r^i~^¥^ i «ft A ul 

+k~ A un+k<7)_t fr^ffl^ fV7 &#&l±, ifcS A ul~ A un+k<7>_t *9 

err 0 ^^-7 t 4 ^\z\-mM. a ui~ a un+k^± 19 it-^fflft* -v >; Ttmmz 

ft&J:? TOf 13) o 

[0 0 2 3] 

i-*Sffl^± "9 m-^mib* * V T AWG33 «£ XTf 0 ^fltSlft? r 

=?ffi&± 0 ^ffift* tV7AWGt 5iffl^± 0 tVTAWG 

& $ *Lfc&ft A ul- A du<7> Ji J) m^mib* t'J7t ^fit^-h »} ^fflft * t'J7 

AWG-e^^tLTt&ftAul' ~Aun* 0± I) ^ffift* * V T WJofc 

*> r -r a t o iffl^AWGfe i err o =f-m&?t7 r 4 >*\z. 

^t-i.T>)ff^AWG £:> T 0 Sffl^AWG^^ frfc&S A dl ~ A dn<£> 
T^jfeM-t^T^^ftmAWG^m^tL^SAdr ~Adn* OT«9?fc{§-^£ 
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h^^-etL-en^-r^ niotsi^7 ^ t _l o awg 

^e»A^i-^^SAul-Aun<7>±«3^«-^tmftAul' — A un' 0±«1S#£ 

**l^*l4wb[ u ± *) mmmAWG * tzi±± 0 ^awg <onBi-&#- y k 
[0 0 2 43 

K*3V>T, #ONUt2o©»#i^#k, #k+l ~#nK5Ht, T 
2oco$cRHAdl~ Adk, Adk+1~ XdnKfrlffcb # tC. ONU#l~#klC^ 
fflm t UTtf A dl~ A dk£«ij i§T, i: lt$fi A dk+1- A dn£#J 0 ^ 

T, ONU#k+l ~# nizmm&t LT^ftAdk+l~ Adn£f!l«9^T, iHSr^£ 
LT&ftAdl~Adk=Sr#J^T, ±0*«** 2 oo&ft* Aul^ Auk, A uk+1 
~ A unKfrttfc « ONU#l-#k £ LT&ft A ul~ A uk£#J 0 

^T, ^ffi&t tT^Auk+l~AunSrt!l»)^T, ONU#k+l -#nCIffl| 
t tttft A uk+l~ A un£#J 0 St, LTifcft A ul~~ A uk£#J OSt, 

± 0 «-5rfflft* * V T AWG ICftiT, T 0 5U§**7 r >f 

SAul- Auk, Auk+l~AunO±J)^ffl^^i; Tt^lO^ffflMt 
y T^ife#.Tfl*$ tLfejfeJt A uk+l~ A un, A ul~ A uk?)± 0 t'J7 
b^tC-etL-rtL^i"^ ni«I«S^7 <f f 0 AW 

ft A dl - A dk, A dk+1 - A dn<7)T 0 tm ?f^MS« $ *t/c&ft 

A dk+l~ A dn, A dl~ A dkOT 0 h#J&fc**l^;fc^jfe-*-£ n1@<7) 

tS^7^;^t|:i^ ±1) AWGtwftx-T, ± 0 Sffi»*7 7 

(6i-*_h o <t ^± o 5^1**7 r >f ^ic^-r &± o 

»t, #ONUHit^1-«±l)3t7T>f/^?>7JE7^*«[*Aul-Auk, A uk+1 
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- A un<?>± «9 Tfrff-^&S A uk+l~ A un, A ul~ A uk£>± KM^Zrin^tLfr 

[0 0 2 5] 

fc*5V>T, ffit^ONU^ SfflT*)*fl^ iHraT^ff^ Sffl-t 

77^f^rijkt«tLtU^ (W*pBi 6) o 

[0 0 2 6] 

(# 1 ommfm) 

^*fe^o^s#-mr^-bxi/^xAi±, -fe^^^g (osu) 1 

0, jHm^HII2 0, fei^^Myf7-^^7h (ONU) 3 
0-1-3 O-n^&fl&acSfL&o OSU 1 0 &ft#m$M£gg 2 0 t<D^m 
Kmii, OSU^^^ONU^OTlJM^iWNU^^OSU^i*) 
Mf-S:fe«t*Sffl^7 7'fM (W) i5J:WB7 7^^ (P) ^^L 
T^M$tU>o #ONU3 0- 1 -3 0-nJ:II#l^iI2 0 £<£>7^-b 

[0 0 2 7] 

OSUlOli, #ONU^*HSi"*5Sffl^OjtaiSfll»l 1-lw-l 1-n 

w*5 11-ip-ii-npt &ffiJ&©*j3B£flr» 1 

1 — 1 w~ 1 1 -nw^^^^tL^ftAdl- AdnOT03fc^*Sffl^3fe7 
T >f U 5iJB9¥^fc7 r >f A ul- A unO± «9 

ttmm&<oitT&&m&i i-iw-i i-nw^msffi*AWGi 2 W 

fM<^3felfMl 1 - 1 p- 1 1 -n p^^lsStLTt&SAdl+A A 
-Adn+A A OT»?^6jg^«:^flt^jfe7T>f>'^H^S#ML, ffl3fc77>fA 
^<bA7Jl-^>?&SAul+A A -Aun+A A<7)±0^#^^TF#m<7)^^:^l 
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1-1 p-l l-npi^itSfi^AWGl 2p^fUo 
[0 0 2 8] 

#0 N U fc*tt&***a«UI A dl~ A dnOT <9 *«^*afeft^* U ^fll^7 r 
'< * 4h L Tf^mi- ^tll^ONU tC^JSi" .£>$iJ| A dl + A A ~ A dn+ A A <D~f 

. fllx-lfSfflmAWG 1 2wfei^fMAWG 1 2 p Oft? r /TOfcft* * 
yf^fALT-^^Y^f^tytnt^ **v>liS/B5fcOft3ISte 
»1 1-lw-l l-nwSfcfi^#^Oft$i|£teS|l 1-1 p~l l-npff) 
— ^Sr*>i:i-4»^ *&v*»iSJB^Oft3l£te3f 1 1-lw-l 1 -nwj 
^liff^OM^fH 1 1 - 1 p ~ 1 l-np t:Xffl*tSl^f*1S!l ») # 

[0 0 2 9] 

#ONU3 0-1-3 O-n<OMi^g0B&3 1(4, 7^^KM^77'f 
<b XJ3~?Z>WL$k A dl- A dnOT 0 ft## £ tzim& A dl + A A ~ A dn+ A A 
OTOM^-^fft^o £*>(::, #MEIigo5UBmft7T>rM&^LTJ^ft 
#^"*fs^li-^> § {4&S A ul~ A unO_h I) jtete-5\ f fctt^fll3R*7 T ^ 
^LT±l)ftfi-^*fe3Sli-*tSttiftftAul+A A ~ A un+ A A^iWff^ 

[0 0 3 0] 

$fcK#m#*tiS1t2 0(4, 100AWG2 l^fcfllJ&StL&o AWG2 1(4, 
# 1 ~# n£;f1-& 0 i«77^>>f,^ hW(cA7Jl-&?fcRAdl~ A dn 

or i9 itm^rt tz i±^m&yt 77^^^ j. p(c;uji-&#cftAdi+ a a - 

Adn+A A <OTDM-t(±, t «>tc#ONU^MJ3>-r*#- h# 1 ~# n (C^ 
S*L&fl*j£-C2b* 0 i/c, #ONU(c^f S3fc7 7^^?)^- h# 1 ~# n 
K A#1-&$tS A ul~~ A unO_t 19 5fc^(4mm^ft"7 7 4 /1K1$J&1r& h W 
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lC^$tL. jfcBUul+A A ~ Aun+A A 0± 19 ^-^ii?^^? T -f /^C** 
[0 0 3 1] 

ncm*$tL, *oonu3 o-i^f>sj?-h# ncx^-rasfe 

S A ul^_h 0 %m^rt tz »± A ul + A A <7>_k ») ft^^ti-etisK-- fWt h 
PKtfUjStL&Kf;^ 0 2(2) KTF-tZoKA&Lb AulfcOWKAWG 2 1^"7 
V-X^* fn/V>yoi!£»:ffip (aFSR) ^FW, Pj&*ffiJB5&fc 

A A KlJi, SfcfcmFSR (mti^) £iin;iT & ± V* G 
[0 0 3 2] 

AWG 2 1 t^tf ^Sfflf^T 1) A dl, Ad2, Adn 

nfc&mm&zvmmm<D±*)%:m-%r<D®.&Aui, au2, xunow&kmmt 

Ad2, Ad3, • •, Adn+lii&i). ^^<^± *) jfefll^Ojftfttt A u2, Au3, • •, 
Aun+l£&& (Wf^3g3tc^Jt*k = l<0«r^) 0 iO»ft*|^<f|*EB 3 Jcj^-f 
o d-e N 0 3(2) o Adn+1= Adl+F SRt-f&ZtlzXy) , O 

N U 3 0 - n Z^m&VT 0 ftfc-^OifcR A dn+1 £ A dl t i 

Aun+l=Aul+FSR^i"^ii:m: ONU3 0-n(:^j£ 
1" & ^tit^Oi 5fc4f -Sf-O&S A un+1 £ A ul i: 1" & C t § & 4!:fe 
*t£ i =k=l^) 0 
[0 0 3 3] 

tfMOtlllAA (+mFSR ) tfSitti ^ ^IE^77^f/-? 
^i*o OSU 1 OTIi, #ONU3 0- 1 -3 0-n^T« 

is^mm^y r j ^zfr Lxfcmt z> t z #o n u m a di 
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~ a dnOT 19 trans u r >r /t*^ t t<zSI1-& 

fcStt* #0NUfc*tt&1-*afcftAdl+A A (43fettAd2) ~ A dn+ A A 
(iAdn+1) OT««^£&K#StTiiMt-*U£«};v> 0 — #ONU30- 

§ a ui~ a un?>_L *) itm^z&m u ^m^y r 4 /^^lt± d ^ 

^WTSktb b §={±^Aul+A A (SfcliAu2) — A un+ A A (ifcti A un+1 
[0 0 3 4] 

isv^T, ^ -t^ f A li, *>?mw: (OSU) 1 

0, ?&R#m#git^e 2 0. i3J:tf*MKO:3fc*y hy-^jx-y h (ONU) 3 
0-1-3 0-n^t>#^$tLS o OSU1 0 ttS#l^Ilf 2 0tO#l 
EIH]W\ OSU*^ONU^OT0MfS:^t4T>)affl^77^AiJ 

•9 mfflmTfc^ r X V± t) ^tiUfcfcy r 4 LxmWiZ ti2> o #0NU 

30-l~30-n bWL&&m$*MmW2 0 b<DT?*XKmi±, #0NU^© 

T*)3tm-^*fcMi-&Tt)ityT4^b, &OTX\Jfrt><D±y)ytm-%'*fcxki-2> 

±*)fty y 4 ^^Lt««S*ii. 
[0 0 3 5] 

OSU1 0W\ #ONUtc^-f*afflM<0*^«*l 1-1 w~l 1-n 
wis J: 0 p; p«*O3fe3aiM» 11-lp-ll-npt 3£ffi^tf>jfoit^t£S 1 
1 — 1 w~ 1 1 -nwfrbmmZtitzWLM*dl^Afo<DTQftm^*T*)%Lm& 
*7 7 >f Wit *T D Sffl^ AWG 12dwt, ±1)11^7 7^^ 
^^ATJ-t^^ftAul- AunO±03fcM^£mffl^7fe^#f£l 1 - 1 w~ 1 
1 -nwfc#«|-*-&±»>Sffl^AWG 1 2 uwt, fMo^fSl 1-1 
p~l 1 - n p^jtHHStLfc&ftAdl+A Ad - A dn+ A Ad >9 3frfr5§-£ 
T»)fiM7 7>f^i:Wlt ^T^ftmAWG 12dpi:, .h^ffi^ 
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%i7T<('*frbXj3't&$iBkAvLL+Aku ~Aun+AAu <D±. *) ihfe^tttiiTk 
(D%^m^l 1-lp-l l-npi:^iti±»imAWG 12upt^ 

[0 0 3 6] 

$ f> fc, #0NU^©T «9 ^^-4:^^*7 T -f LT^1-^> fc § ii 

# O N U \z.Mfe+ Z> A dl - A dnOT 3frft-t £ L > 7 r ^ 

/^^^tT'fsii-t^ii^ii^ONU^jSi-^^Adl+A Ad~Adn+AAd 

i: LT «\ & 1 O^d&fi^ RfllU JtlSf SCt rt*T* § & 0 
[0 0 3 7] 

#ONU3 0-1-3 0 - n 3 1 W\ 7^-t7g^OT^7 

T-f/^«bX^Ji-^>^SAdl~ ActoOTOftfc^tfcli&SAdl+A Ad ~Adn 

^LT± «9 § «ft A ul~~ A un<7)_L *) -g\ $ fct±_t *> ^ 

#^-7T^/^^LT_t«9 7c:«-f-*^-r^>i:§(±^*Aul+A Au ~ A un+ 

[0 0 3 8] 

i&R#fi$Mlti&« 2 0li, T9AWG2 2diJJ:0 ? ±UWG2 2u^e)*i 
3*l* 0 TUWG2 2 dii> ^mEWOTS^^^r^fcTO^taUfc 
77>f^:ffiR$ii*2oo#-hw, P£. 7^*Xg^O#ONUC^t 
2>T*)%:yT<l<mz1g%tZtL2>nm<7)tf-Y# n&yg-t&o ±UWG2 

[0 0 3 9] 

TUWG2 2 d<£#- hW^T0^fflm^7T^^lbA7J-r&^ftAdl~ 
A dnOTO trifi* 0 - h P fcTO^***? r^f /^<b A7J1-&&S A 

dl+A Ad - Adn+A Ad <£>T «9 jfrfr^fi, #ONU«tJ*- b# 1 ~# 
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G2 2uO*-f#l-#n A ul~ A un^Ji 0 ft«-^*i± 0 glffi 

3^6 7 7 <f ^KttfctZ Ymz&kZti, ^SAul+A Au - Aun+A Au 

[0 0 4 0] 

£CLT\ TO AWG 2 2 d £ J: XF± V) AWG 2 2u^-FW, Pi:, 4?- h 
# l-# n OftM^fV«r|S5 ^1" 0 fllx.*^ T 0 AWG 2 2 d Ki3V>T, T 

o ii^*7 r ib > mzxt}-tz>$L& a dior o itm-w r^o^m 

1*7 7^^^- h PlcA^J-r&SfcRAdl+A Ad OT»)*ifA»tU:# 

"-h#i*cm***t*Ki±, ^hw, pimmxt^m&vftMm* Ad 

C^®tC|g5c^tt*o t/:> ±UWG2 2ut:^T, ONU30-l^f> 
lUA*-rSjfe«AulO±l)jfe«-^^-hWHtti*$*L, Aul+A A 

u <7)±*)zfcm j tTtftf- h p hw, p^Mt^fMo 

tSiAAu K&CfcftltK&SeSfrao $ftAAd , A A u fcli, £ h 

fcmFSR (m(iSiafc) £iDx.T& 
[0 0 4 1] 

TO AWG2 2 dt?^8L-r*Sffl^OT0 3fe^O«ftAdl, Ad2, - 
<OT 0 3frff -f-O&Sti A d2, Ad3, — , A dn+1 1 ^l, 0 ± 0 AWG 2 2 u T'M 

-$-2>m.m&v>±.*)%im-%<o$L&xui, au2, A\m<7)$L&mmt, mmmt^ 

i^tftiAAu 3c$-£*Uf, ^mm(0±y)ytm^<D^.Ml±Xv2, Au3 

, Aun+lt^^, (m$tM3lz1sl1r2>k=l(DWf&) 0 £<7>P#^£|H 5 (2) &C 
^i"o Adn+l=Adl+FSRt-r^>i,htcj:!9 > ONU3 0-ni:^ 

i'&^ffi&VTtyytm^OlBL&Adri+l* kdlt-TZZttf-e^Zo mWUiZ, A un 
+1= Aul+FSRt-rSifctCi 0, ONU3 0 - n t:^Sfl>ff^O± 0 # 
te^OfelU un+1 & A ul 0»:&g4£;*3#& i = k = 1 <DWi 

O 

[0 0 4 2] 

*#B663BflRTNdU TO AWG 2 2 d t±0 AWG 2 2 u#*5>n^3ZLTV>& 
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i&SStf*$: < . tttCISgt^ £ £ # -?>o Ci tttc J: (9 , El 5 (3) J: ? £ 

> #ONU Kttffc-t 2> Iffll^T *> itm^W.^: £±*) jfe#-^Oifcg* Sv> 

t^t?§^o Uc^t, 3Sffl^fc^»^<0«[ft3g*A Ad (+mFSR) tfcli 
AAu (+mFSR ) t 1-&/*»tT\ ^MEIBOjfc7 T Mfc-Mlb L***e> 2 o 

[0 0 4 3] 

•ftfb%, OSU1 Ot'li, #ONU3 0- 1 -3 0 - n^<OT «9 ftte^-*T 

o mm&yt? r 4 mtfr Lxmrn-r * ^onu a di~ a 

t #ONU^jSi"*&SAdl+A Ad (£ fzi*Ad2) - Adn+A Ad ( 

SfcliAdn+l) (OT^ytm^^^MLX^km-tfUtX^o —2k #ONU3 
0-1-30-nli, #*E^^ii0^ffl^ , 7T^/^^^LT±l9^^-^fe 
SH"* £ # fi$fc« A ul~ A unO± 1) Mm-^Zmm U -h D ^^1^*7 T<is**4r 
LT±»)*«-g-t^i-4tSJ±«[fiAul+A A (Sfcl±Au2) ~ A un+ A A ( 

S#S#8t£lg 2 o -ett^l&Wtcaffl^ • ^nm<£>i2J ») #*. c i: **-c § & 

o 

[0 0 4 4] 

(* 3 O&*fc&80 

Jfe^tCi5»t* O S U 1 0. ONU30-l-30-n, OSUlO^tl^I 
^gtHM 20t O^fEW^ #ONU30-l~30-n t$L&&mfffi&Wi 2 

[0 0 4 5] 

t2(Dlifi<7)TUWG2 2 d«\ hWtcA^i-^^fflmOT^^ 
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i-*«jaT?*o^^ ^jfe^T(i-etLetLSffi<7)T^fflm^^2 3 a 

J:tn r »)fII^M2 3 d p *fflv>* 0 ttz, M2<D^tmm<D.t*)A 
WG 2 2 ufi, h# 1 - # n KA^tsaffl^OT*) 
»U f M<7)T Mf f P i:Mt o f:^, ^Hife^-C 
{±-€-tL-etL^fflO±l)31fflm^^2 3 uwfcJ:U^L^#^$MBL#2 3 u 

[0 0 4 6] 

fcfc, T0Sffi^^$[»2 3 dw, T «J ^m&&fr$L%* 2 3 dp. ±»>3Bffi 

&&&®.m 2 3 u w* * cr ± 0 : ?mft&m& 2 3 UP ^ 1 n n o#5Mfc&*-c 

[0 0 4 7] 

T «9 r W A dl~ A dn<7)T 0 5fc#-5§-l±, T 0 Sffi 

Adn' OT^iff^ T0ffMMS2 3 dptM^tlSo 4 
2 4 - 1 d~2 4 - n d f±, ifcR A dl~ A dn<7>T Oft^* fcfiifcft A dl* 
-Adn' (DTVftm^Z&ONViZttBTZTQityTj^tZ&m-r&o Ztz, 
^ONU JtJfe-t & ft 7 r >f h XtJir Z> ®M. A ul - A un<£> JL 0 ftH^ 3 |± 
«SAul* ~Aun' OJiOftte^ti. W7^H24-lu~24-nu* 

^u±t) mffim^&n 2 3uwtfca±») ^AWR-a^ats 2 3 u p <dmb-t 

*) ^ fll^^^S 2 3 u p HA* $ fLfcfcfee A ul' - A un' <7)± jfeM-^tt^ 
[0 0 4 8] 

K^1" 0 ^JfiS^SI-ett. T03Sfflm^«S2 3 dw, T«9^#M^^#2 
3 d p „ ±19 W$&&frWL& 2 3uw^iU f ±!) "P^-M^feSS 2 3 u p 5& S HV* 
K&tLLX^&iP* 4 fr? 24-ld-24-n dT'^tL-rtlgUB^t 
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^h^H^cD^SAdr ~-Adn' cOT^^-^-fi. HvH^^^^^^>^> 0 
^ffl^O^Aul-AunOi^^-^t^m^ftAul' ~Aun* <7>± 

{£117(3) KTF-tXiK, m%&OTty%m^<Dfe&t^ffi&<D±10 3tm-^<D®L 

[0 0 4 9] 

-T^t?*,, 0SU1 #ONU3 0-1-3 0 -n^>T T 

t)%Lm&3fr7TJ'*ZifrLXfci£-t2>t£l*, #ONUl^jS1-^^Adl~ A 

t#ii> ^ONUK^-f ^ftAdl' ~Adn' <7?T *9 7frft^£$tS#m LT^ 

irr*u£j:v> 0 — ^ % ^-oNU3o-i~3o-n(i. ^m^m<7)± l omm^ 

77^A^U±f) 3frf§# ^fe^-T & t § im-S: A ul— A un<7>_t {5 Jtm^*%L 

Aun' <D±nytm-%zmm-ttii3: ^^xd^^m^'^^o. ms#m^ 

MISS 2 0 TttM&tt£Sffi# • ^#m^>^ 0 #x. £fH - fc § £ 0 
[0 0 5 0] 
(* 4 4> Jtlfc&tt) 

**Jfc3^1R»4^ IU6 K^^O||Jfc^lH|0#jftfcfev»T^ #ONU£2oo 
^#l~#k N #k+l ~#n&C#*t£o T J 9^:«-^^2oo^S^Adl 
~Adk, Adk+l~AdnK#itfcfc#fc, ONU# 1 ~# k Lt^A 
dl~ Adk£#J*)^-C, LT^SAdk+1- Adn^#J«9ST, 0NU#k+l 

~# nizmmmt LT^ftAdk+l- Adn£#Jf)^T, =?ffi%kt LT$cKAdl~ A 
dk^r#Ji9^T^>o JiDft^fc 2 oo$fc£SM ul~ Auk, Auk+l~AunH 

ONU# l~#k£Sffl^fcLTife£Aul~Auk£ai»>i§T, =f> 
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#^fcLT««Auk+l~Aun£«DMS-t\ ONU#k+l -#nCaffl^fcU« 
ft A uk+l~ A un£#J 0 M5T\ ^ffi^ t LTifcK A ul~ A uk*ffl i)iU a 
[0 0 5 1] 

d£T\ n=64, k=32©^fcl£*t&#<a^#0#-bW, Pt, 
#l-#640«ft«fSM«B8(l) K^1- 0 T9S«*^«»2 3 

d wfi*°- h # 1 ~#64K3&ft a dl~ A d32 , A d33 ~ A d64 OT *) itm^tfr 
»U T^*l^#&#2 3 dpli#-b# l~#64fc}fcftAd33 ~Ad64 , 
Adl~Ad32 -OT»)*flrft»»t *o itUCiij, tS^7^;^2 4-ld 
~2 4-ndi±, Adl~Ad32 OjKftfffc, A d33 — A d64 Oftft^Sr^l"* 

[0 0 5 2] 

ttz, ±0«ffl*#4Mfe#2 3 uwli^f* l-#64^C>0«ftAul-Au3 
2 „ Au33 ~ Au64 <7>_t ») ^ U ±0 J HB*^jfe»2 3 upli#- 

h# 1 ~#64^?>O^SAu33 ~Au64 „ Aul-Au32 <D± *) Sfclt-^ £ £ 
o ZtlK*. *K afeftS^-f 2 4 - 1 u~2 4-n u W\ Aul~Au32 O&S 

Au33 -Au64 0&ftW*^Bt1-*<)0-eMlS"e§*o 
[0 0 5 3] 

T*)ftm^ (&;KAdl~Adn) k±9*«* (Aul~Aun) l«V»|C» 

0 8(2) »c*i-J:d»C**L^*i||ar*ar«fcft5gtTtJ:v»U 
08(3) ^ t^fWJ C^i^IS^ & uHt^o nfl 

o o n u kwjs-*- &m.m&t ?t^o«sR5i * n ffloafcft-??? -5 - t s & 

o 

[0 0 5 4] 

T0«ffl*#««#2 3dw, T^i^M2 3dp, ±9 3UH 
2 3uw^iy f ±>) ^Utm-g^feS 2 3 u p f±, 1 2* n <0<fr4Wfc&*T 

[0 0 5 5] 

(H5 0HMW 

&_h^LfcfBtt5§a8«U ^ONU^jfel^lfU -e<7>3fc»^m^$tL^^ 
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[0 0 5 6] 

OSU1 0K#ONU3 0- 1 -3 0 - n IC _h J) ##JBft* * i; 

[0 0 5 7] 

EHc^T, OSUlOli, ®40#^HtPx.r. i«77^A^^Lt 
#0 N U A ul~ A unO± ^ffljfe^ tV7 fc-jg&jftl"* ft* 

^'^^ (OCSM) 13wfc, -O±0«ffflMt'J7tT>)i^* 
7 r /t^3Ht$ *L&$rg a dl~ A dnOT «9 *i*Ctft^It*WDM* ^7 
14w£, ^mft7r^^^^LT#ONUlC«i-^^gAul+k (Aul+A 
A u) - A un+k ( A un+ A A u) 0_h I) fe-^fflft* ■V'JT *— ig^^Sft* t'J7 
(OCSM) 13 pi:, £Oii»>^/Bft**yT*T0^«#ft7T>f 
^KamStta&SAdl+k (Adl+A Ad)~ Adn+k ( A dn+ A A d)<OT «3 ft-fg-if- 
K&S#mi-£WDM#:/7 1 4 p ^li^o 
[0 0 5 8] 

#ONU3 0- 1-3 0-nO*«Sfll#3 214, M A dl~ A dnf fclijfc* 
Adl+k (Adl+A A d)~ Adn+k ( A dn+ A A d)<9T •? ft»^*5&flri"* t & IC 

ul~ A unt A ul+k ( A ul+ A A u) - A un+k ( A un+ A A u) <D± i? ft#^ 

[0 0 5 9] 

&ft#fi3Htiitt 2 0(4, TUWG2 1 d^i^t) AWG2 2 u^<b1ftJ& 
£*l& 0 TUWG2 1 df±, HI 1 1 WHftfiOAWG 2 1 fc*tLT 

± 0 te-3-fflft * t'J7i:±l) ft«-^<W|nj##|fc * ftft^jftttlgtt Rl— C 
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WG 2 1 d<Oy) h (FSR) <vmm%KWi1z.il*iZ> 0 Ztifc 

VTZmm-frtiL-fZo TUWG2 1 d<Dtf~- fw, Pi:. ^-h#l~#n 

^f2(7)ii»±UWG2 2 ut[W|— T^^o 
[0 0 6 0] 

^ a FSR fcU ^olffl^iff^tgl^AA (+mFSR ) 
0> ^iEI1^77^/^rtftl^^f > 2owAWGfTOtfi^ 
i 9#x.^^Hj«3«f 9 C^^T'§^ 0 -f&fc^ OSU1 0ti±, #ONU3 0 
- 1 - 3 0 - n ^©T *9 *flW3 «£ tf_t 0 ^-f-ffl^^r t'J7 *3UB3fofc 7 r /t 
^U^ntKi, #ONU JC JtJ6+ £ $fcK A dl ~ A dnOT *) i 

m77^^LtfSmtl(i, #ONUfcttJfc-r*ifcftAdl + AA (f 
fct±Adl+k) ~ A dn+ A A (SfctiAdn+k) C7)T «? *#-^*5 i tfjfeg A ul+ A A 
(£fct±Aul+k) ~ A un+ A A (ifcfiAun+k) <7)± *) m^M%* * V T £?fcg: 
0>&LxmmirtU$£^ o ^ONU 3 0 - 1 - 3 0 - n tt, ^tEHoa 

7^^U±!) § A ul~ A unO± *) 7fe« 

SAul+AA (SfcfiAul+k) ~ A un+ A A (£/cliAun+k) <7>_t *) Tfr©-^^ 
[0 0 6 1] 

*3*GStoBlR-Cfcj\ A ul~ A un<Z)_t «) #-^-ffl^:^r * y T *— 

T«£i« (OCSM) 13wt, &«Aul+k ( A ul+ A A u) - A un+k 
( A un+ A A u) <7>_L «9 ^fllft* t'J7 Sr-g^i"**^ * V r»^flj (O C 
SM) 1 3 pfcflHIKEIlLfctf*. ifcftAul — - A un+k<9 Jt 0 fl^ffi** * V T 
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[0 0 6 2] 

s&k. £0*3 uresis (ocsm) fctrii, «x.if««**n 
& ##cS«u & & 1 Kiam $ *t * s&n^ai * m v> & 

[0 0 6 3] 

(*6 0**»») 

mi oti, ^omi #ir ^ f a 6 ©^Mi^ ^to # 

yfcgi&nftmgm 2 0 < «u^i±ra—-e** uitiifs#iMst 

2 0(Oi^*^ff o 
[0 0 6 4] 

Hfc*v*T, tt#i^tt2 0(i, H4tc^-tS2<7)^iSm g ^Ti) AW 
G2 2 d£J:a f _L*)AWG2 2 uKM*.^ ^+'J7AWG2 2 c. &SS£-7 
^H2 5w, 2 5p, 2 5-ld~2 5-ndm-5 e «5»7^^2 5 

g A ul~ A unOJt 0 m^mit* KfrSI U *-*l***lT AWG 2 2 d<Z>*° 
- hW^itT^-Y V TAWG 2 2 cO*°- hWtCA^t^o afcft#7-f /U* 2 
5p»i, T«9 : ?#m^ , 7T-f/^e>A*^tL-i>m^Ad2 ( A dl+ A A d)~ Adn+1 
(Adn+AAd)WT*)M^i:x $cgAu2 (Aul+A A u) ~ A un+1 (Aun+AA 

u) <d± *) m-^myt* * v 7 Kfrm u ^nmu awg2 2 d^-hp^i 

Wt'J7AWG2 2 cO#-hPtCA*"f*o Mt'J7AWG2 2 c (i, 
&SAul~ Aun^±IJ#-^ffl^^i;TSr#ONU^JE&i-*^- h# 1 ~# n 
Kffifct& 0 Wi^m? 4 )V? 25-ld-25-ndli, T*) AWG 2 2 dT-fr 
$£$*Lfc#T«9 3frft#i:. ±«9^ffi^^';TAWG2 2 cC^jfe$^#± 

ffl-^-ffl** -v v r t Sr-e-tt-rtt^ lt#on u &t *> ^77^^: 

[0 0 6 5] 
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TUWG2 2 d, ±*9AWG2 2 u^i^^'jrAWG2 2 c^-f 
W, Pt, #->#l-#nO«R||flii, 1115(1), (2) ^-fii^-eab^o 

:Ev*fc*&*^fci^t _ *dM5#**S>-tN 0 5(3) K^-f «fc ? fcT«)*«-9- 

t ± o ytm^oWimss.^ t < & * x ? izwtfc-rz c t § * v> 0 

[0 0 6 6] 

Ull lii. *H^OMS#lT ^ -t^ y ^ ri, 7 OiMl^^t, * 
IIflottft#ir ^^vXfAii, in 9 ic^-r^ 5 <DHMlt:^tt-5 

ftM^#ms£i&< siting— -e^o-c, ^^T'{«s#m^i^tt2 oo 

[0 0 6 7] 

i6^IfloMt';7AWG2 2 c(±> fWMt-STOOi 

^Sffl^** * y T^#&» 2 3cwfii 0*Ht3Rft* * 'J T^#&3£ 2 3 c p 
fcffiv**<> i60^ifioTUWG22dli, hWlcA#1-&3l 

^at#2 3 dw*j:trro : 3Hi*^«#2 3 d P ^ 0 neon 

^fli&f|2 3 u p S:fflv^ 0 
[0 0 6 8] 

fcgiWy 4 fr* 2 5wl±, TD3gffl^3te7T>f^^A*$tL*S[SAdl- A 
dn<7>T»? tft A ul~ A unO± i^^^r t 'j 7 C^i **i?ti 

affl^^r'j7^«S2 3 c wfeitTf »J^ffl^«1feS2 3 dwMt 
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~Adn' OT>)Mf^ &SAul' - Aun'. OJi 1} M^fflft*- * y TKfrmL 
, *frW^#&:ft**y T^5»&2 3 cpfei^T^i^M^2 3 d 

[0 0 6 9] 

mm&yt* * y r-6^fe# 2 3 cwiiti a ui~ a uno± #^^^r tvr 

*#ifeU ^#&3fe**yr^5Mfc»2 3 c pl±$fcgAur - Aun' 0±i}«-^ 
»t'Jr^tUISi7^V^24-lc (~2 4-nc) ^Ltt 
;V^2 5-1 dK£im£*L;z> 0 T0«ffl#*5Mfc»2 3 dw«ftAdl 
~ A dnOT 4:^ifeU T •) iHMte5Hfc»2 3 d p A dT - A dn 

' OT*)*te-3-«r4MfeU W7^H24-ld (-2 4-nd) 
tifBLBm74A'*2 5-1 dK&ffiStL^o WLmf74)\'?2 5-1 d (~2 5 
- n d ) -efi. SfflMo Ji *} m-^fflTfe^r * y r £ £ <^T *) i fcti^Ht* 

[0 0 7 0] 

$fiS7^^2 5-lu (~2 5-nu) li, #0NUi:^tS±^7 
T^^^A^^^Aul~AunO±l9 7fe#-^ 3 £:±J9mffl^^^2 3 uw 
^#»U ifcRAul' ~~Aun' OiL$ftte^£±0^B^^Mfe&2 3 u p-yfr 

^> o ± 19 Sffl^^HfeS 2 3 u w \z A7J $ *Lfc$|fe£ A ul ~ A unO_t *) 
{i£i£$*L, ±03gffl^3te7r-f^C3@|tij$tL* o ±J9^m^m^2 3 up 
fcA27 3*LfcjfeftAul' -Aim' Oj^ftte-Jg-ti^jfeSfu -LO^fiMUfc^yf 

[0 0 7 1] 

SUB^5fc** y T^3»#2 3 c w, ^#^3fe^^ y 7^M#2 3 c p . T 
9Kffl#*fl"»M&2 3 d w, T^f^M^2 3 d p. JLOSffl»^ifee 
2 3 u wfe i ^± f M^t^ 2 3 u p (D*- f W, P£> *°-h#l~# 
n<Dfc&.m£mi. 0 7(1) SfcttlS8(l),(2) ^tiK'^So fc*5, 
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^.^^^i-^^^^O-e, 111 7 (2), (3) &± xms (3) tC^i-i^^T 

[0 0 7 2] 

flrr&0NU3 0-ktC(i % EUrF*)*^ (Adk, A dk+1) . f|IT!)Mf 
(Adk+AA, Adk+l+AA) „ mm^Jtm^ (Auk, Auk+1) fcJltf^flLL 
mm^r (Auk+AA, Auk+l+AA) Sr-^tL-etL 2 &ft£#J 0 ^T, — S'fbL 

[0 0 7 3] 

m 9 onwii) 

Hll 3«> fflOM«#t7 ^ v ^ f A W| 9 (Dliil^gfo # 
^M^Sii> VX±JFLtz&%mm& (^Ct(ii4i:/7fi20tiii) Kfc 

o 

[0 0 7 4] 

-^t-li, OS Ul 0m<om.$m4 0Oft«U l*^Tf)Mf GfciUQ:*) 

4 2-2 ^UT*)SM*7r>f CTr ^flKfcft 77-f /N'lC^i-^, 
o ^^^(i, M^l^f 2 0fflOffi«SP4 3WDM*77 4 2- 
3, 4 ?f>t:WDM*774 2-5, 4 2-6^tt±f) 

-*7fci±> OSU 1 0m<7)&$lffl4 0WDM*7*9 4 2-7, 4 2- 8t*M 
£tU ^-^ii4 4 tc^:is$tL^ 0 ^-^f44m T»)M^77^ 
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[0 0 7 51 
[0 0 7 6] 

a±OM h &«#JS L T O S U £ £ O N U fi^fittfclr Z> 

[mi] 

*HHoMS#t7 ^-fe^v^xAco^i o^|Ji^©,*^-t0 o 
[HI 2] 

[IH3] 

[14] 

[i5] 

[HI 6] 

[HI7] 

» 3 O!W&ffi0&ftffi£Stil*?Fl-BI. 
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[B8] 
[©9] 

^^<7)3fc^ft#Mr ^w^ta«I5 <r>mmfm^7^irm 0 

[HI 0] 
IE! 1 1] 

[mi 2] 

^mm<o^im.^m.T nxvxfA^is o^Mm^^-t-iiio 
[mi 3] 

[Ell 4] 
[Ell 5] 

[#-^<7)m^] 
i o *y*mw. (osu) 
1 1 

1 2 AWG 

13 ft^VTf&^SB (OCSM) 

14 WDM*^7 

2 o %L&&m$-mmw: 

2 1,22 AWG 
2 3 &fr$L$* 

2 4, 2 5 WDM* "7*7 

3 0 (ONU) 

3 1,32 jtm^mzs- 

40,43 m.$m 
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4 1 36» 

4 2 WDM* "7*7 

4 4 ^e-^^tt 
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[122] 



(1) 



m 1 (^nsfe^s^^fij^i 



ONU30-1 #1 



ONU30-2 #2 



ONU30-n-1 #n-1 



ONU30-n #n 



W 



Ad1 
Au1 



Ad2 
Au2 



Adn-1 
Aun-1 



Adn 
Aim 



Ad1+AA(+mF 
Au1+AA(+mF 



Ad2+AA(+m! 
Au2+AA(+m! 



Adn-1 + A A (+mFSR) 
Aun-1+AA(+mFSF0 



Adn+AA(+mF 
Aun+AA (+mF 



Adi-Aui = aFSR 



(2) 



aFSR 
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